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Reef Check Malaysia

Executive Summary

1.

10.

A total of 184 sites were surveyed in 2014 (2013: 196), 77 in Peninsular Malaysia and 107 in East
Malaysia. The surveys are a continuation of a successful National Reef Check Survey Programme that
has now run for eight years.

The surveys were carried out by trained volunteers as well as government officials from the Department
of Marine Parks Malaysia and Sabah Parks, reflecting growing interest from the Government in further
i mproving manage meonatreefsfSurigsiwery sairied®st on a number of islands off
Peninsul ar M aandh Westi caabts andtia gatious parts of East Malaysia, both Sabah and
Sarawak, covering both established Marine Protected Areas and non-protected areas,.

The results indicate that Malaysian reefs surveyed have a relatively high level of living coral, at 48.11%
(2013: 48.33%). The level of recently killed corals indicates continuing recovery from the 2010 bleaching
event that killed coral reefs around South East Asia.

Low levels of abundance of high-value species of fish (such as grouper) and shellfish (such as lobster)
were recorded, indicating slow recovery from past overfishing and possible continuing problems with
poaching inside Marine Protected Areas.

Some coral reefs show increasing amounts of algae, suggesting that they are suffering from an
ecosystem imbalance due to elevated nutrient inputs, possibly from sewage and agriculture activities
(particularly plantations), coupled with low herbivory by fish and sea urchins.

A series of recommendations is provided with a focus on better education and enforcement of existing
laws to protect and conserve coral reefs, as well as the importance of involving local communities in
decision making.

Of particular importance is the need to build resilience of coral reefs, in the face of growing global
threats from climate change (bleaching and ocean acidification). Managing local threats will ensure coral
reefs are in the best possible condition to resist these growing external threats. The Aichi Biodiversity
Targets set national level targets for biodiversity conservation and we recommend that the
government invest in achieving Aichi Target 10 to reduce anthropogenic pressure on coral reefs and
related ecosystems.

The government is asked to support further survey programmes, to take steps to build resilience of
coral reefs and to establish a comprehensive Bleaching Response Plan as well as Reef Resilience
Surveys to enable it to better respond to future mass coral bleaching events.

While tourism is a valuable source of income, the government is asked to require hotels and dive
facilities to follow best practices including careful attention to sewage treatment and discharge,
and education of clients so as to avoid damage to reefs.

Coral reefs are a valuable economic and biological resource in Malaysia, where they are a major
attraction for the tourism industry, serve as a protein source for millions of people and are a major
source of biodiversity. One estimate puts the economic value of well-managed coral reefs in Malaysia at
RM 50 billion per annum. Coral reefs are threatened by global warming, overfishing, pollution and
sedimentation.

This report is available for download at:

http://www.reefcheck.org.my/media-information/annual-survey-reports

For further information, please contact Reef Check Malaysia at: ecoaction@reefcheck.org.my
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Please note: Each Annual Survey Report is written as a stand-alone document that can be read without
having to refer back to previous reports. As such, much of this and the following section, which remains valid
and relevant, is a repetition from previous reports, copied here to provide the reader with an uninterrupted
flow of argument and rationale.

1. Introduction

Coral reefs are an important ecological and economic resource in many countries around the world,
providing a range of valuable ecosystem services to millions of people. Coral reefs provide jobs, food and
coastal protection, among other benefits, to over 100 million people in South East Asia. They are the most
diverse marine ecosystems on earth.

Despite being recognised for their economic and aesthetic value, coral reefs are being damaged by a variety
of both local and global threats:

T The 2008 AStatus of Cor al Reefs of the Worl do repor
the original area of coral reefs and that 15% are seriously threatened with loss within the next 10-20
years, with a further 20% under threat of loss in the next 20-40 years.
T I'n 2011, AfReefs at Ri sk Revisitedo stated that m
immediate and direct threat from one or more local sources.
These threats arise largely as a result of human activities and land use changes along coastlines adjacent to
coral reefs. Local threats to coral reefs are many, and are reasonably well understood. They include:
1 Over-fishing, which can result in detrimental changes to reef ecology
91 Destructive fishing (such as dynamite and cyanide fishing), which destroy the reef structure
1 Coastal development, releasing silt and sediment that can smother reefs and altering hydrological
flows
91 Pollution, from industrial and agricultural activities as well as sewage pollution
1 Physical impacts from tourism, including divers, snorkelers and boats.
In Malaysia, the Department of Marine Parks (Federal), Sabah Parks and Sarawak Forestry are tasked with
managing these local threats to their protected reef areas.
However, against these local threats, mass coral reef bleaching has emerged over recent years as a global
threat that is difficult to manage locally and which can have potentially devastating effects. The first
significant mass coral reef bleaching event reported in Malaysia was in 1998, as a result of which an
estimated 40% of corals in reefs around Peninsular Malaysia died. Reefs had barely recovered before the
2010 mass coral reef bleaching event occurred, which fortunately saw lower coral death rates.
Scientists agree that mass coral reef bleaching is likely to occur with increasing frequency in the coming
decades, and there is an urgent need to put in place plans to:
1 Respond effectively to mass coral reef bleaching events with management interventions to protect
reefs during bleaching events
f Buildt he fisurvivabilityo of coral reefs to better wit

Reef Check Malaysia Bhd (RCM) works with various stakeholders to conserve coral reefs. Since it was
registered in 2007, RCM has established an annual, national coral reef monitoring programme. This report
presents the results of coral reef surveys conducted in Malaysia during 2014, the eight year of surveys.
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2. Reef Check

2.1 Background

Reef Check Malaysia is part of the world wide Reef Check network. Established in 1997 in the USA, Reef
Check now has Coordinators in over 80 countries worldwide. Reef Check was established by a group of
scientists who developed a simple, rapid method of surveying coral reefs. It is the name both of the
organisation and the survey methodology.

Reef Check Malaysia (RCM) was registered in Malaysia as a non-profit company in 2007, and since then
has established an annual survey programme to assess the health of coral reefs around Malaysia (reports
are available for download from the website: www.reefcheck.org.my). In the last eight years RCM has
trained over 550 divers to conduct reef surveys at over 150 permanent monitoring sites on coral reefs off the
East coast of Peninsular Malaysia and at sites around East Malaysia.

RCM is also active in education and awareness programmes, and has a long term education programme for
schools. In addition, we have worked with stakeholders in the Perhentian islands and in Pangkor to involve
local communities in coral reef management.

In 2010, RCM established its first coral reef rehabilitation programme in Pangkor, to assist local snorkelling
guides to improve sites. In 2011 and 2012, the programme was replicated, on a larger scale, in Tioman,
Perhentian and Redang. These rehabilitation programmes were continued in 2014 and have contributed to
our understanding of coral reef ecology, and provide an ideal vehicle to educate local populations,
businesses and tourists on the benefits and value of coral reefs and how human activities are damaging
them.

In 2014, RCM initiated the Cintai Tioman Campaign in Tioman, with funding from Yayasan Sime Darby and
HSBC Amanah Takaful. The goal of the programme is to build ecological and social resilience on the island,
wi t h particul ar emphasi s on invol ving t he |l ocal
EcoKnights will join RCM in the programme, with funding support from the Small Grants Programme to
implement a number of economic and social development programmes.

This report is the eighth annual Malaysia coral reef survey report and details the results of Reef Check
surveys carried out during 2014. It represents a continuation of the reef monitoring effort started by RCM in
2007. The information shown highlights key concerns and identifies steps that need to be taken to contribute
to the conservation of Malaysiabs cor al reef s.

2.2 Survey Methodology

Reef Check surveys are based on the philosophyof il ndi cat or Speciesod. These
1 are widely distributed on coral reefs
1 are easy for non-scientists to identify

1 provide information about the health of a coral reef.

Using a standardized methodology, data from surveys in different sites can be compared, whether it be on
an island, regional, national or international basis (see www.reefcheck.org for more details).

The Reef Check monitoring methodology allows scientists and managers to track changes to coral reefs
over time. By surveying reefs on a regular basis, deleterious changes can be highlighted early, before they
become problems. This gives managers the opportunity to intervene, carry out additional more detailed
studies and/or initiate management actions to try to reverse the change before permanent damage is done
to the reef.

Reef Check surveys are conducted along two depth contours (3 m to 6 m and 6 m to 12 m depth). A 100 m
transect line is deployed and along it four 20 m transects are surveyed, each separated by 5m, which
provides four replicates per transect (8 per complete survey) for statistical analysis (see Figure 1).
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Four types of data are collected:

1 Fish abundance: the fish survey is carried out by swimming slowly along the transect line counting
the indicator fish within each of the four 20 m long x 5 m wide x 5 m high corridors

1 Invertebrate abundance: divers count the indicator invertebrates along the same four 20 m x 5 m
belts

1 Substrate cover: collected by the Point Intercept method whereby the substrate category such as
live coral is noted every 0.5 m.

1 Impact: the impact survey involves the assessment of damage to coral from bleaching, anchoring,
destructive fishing, corallivores such as Drupella snails or crown-of-thorns starfish, and trash.

Figure 1: The Transect

The Transect

100m

P > > ——
20m 5Sm 20m Sm 20m 5m 20m

The basic idea of the Reef Check protocol is to swim
along a 100 meter measuring tape (called a transecdt)
and count organisms in four 20 m long sections!

w_resfcheck org

2.3 Survey Sites

In 2014, a total of 184 sites were surveyed, 77 of which were in Peninsular Malaysia and the remaining 107
in East Malaysia. As far as possible, the same sites are visited each year to provide consistent data over
time.

In Peninsular Malaysia, surveys were conducted at sites around several islands off the East coast (Bidong,
Yu, Kapas, Pemanggil, Perhentian, Redang, Sibu, Tinggi, Tenggol, and Tioman). Numerous sites were also
surveyed around islands off the West coast (Sembilan and Pangkor Laut). In East Malaysia, a large
percentage of the surveys were conducted by a number of dive operators, notably in Lankayan and
Mataking, and by Sabah Parks, in TSMP, TARP and Sipadan in Sabah. This is one of the success stories of
getting local stakeholders, especially governments, dive operators and local community, to be involved in
monitoring and management of their own local reefs.

The list of sites surveyed is shown in appendix 1.
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3. 2014 Survey Results and Analysis

This section details the results from surveys conducted in 2014, providing an overview of the condition of
coral reefs in Malaysia as a whole, and a more detailed analysis of surveyed reef areas.

3.1 Status of Coral Reefs in Malaysia 2014

The results from all 184 surveys were compiled to provide an overview of the status of coral reefs around
Malaysia. Sites surveyed off peninsular Malaysia are mostly developed islands which are important tourist
destinations while the islands and reefs off Sabah and Sarawak are less frequently visited but face other
problems such as destructive fishing practices.

Perhentian
Redang

Bidong & Yu
Kapas

JTienggol

Pangkor Laut
Sembilan

Tioman
Pemanggil

Sibu Tinggi

Data SIO;NOA,

? E . Cooglc earth

Map 1: Surveyed islands in Peninsular Malaysia

Mantanani
Lankayan

Usukan Cove

TARP

Lahad Datu

P
Semporna . Mataking

STEGED)

Kuching{

Image Landsat

Data SIO, NOAA, U S. Navy, NGA, GEBCO COOSIC earth

Map 2: Surveyed islands in East Malaysia
(Note: TSMP = Tun Sakaran Marine Park; TARP = Tunku Abdul Rahman Park)
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3.1.1 Substrate
The table below shows the Coral Reef Health Criteria developed by Chou et al, 1994.

Table 1: Coral Reef Health Criteria

Percentage of live coral cover Rating
0-25 Poor
26-50 Fair
51-75 Good
76-100 Excellent

According to these ratings Malaysian reefs are considered to be in ffa i gordition, with an average live coral
cover (Hard Coral + Soft Coral i see Chart 1) of 48.11% (48.33% in 2013).

Recently Killed Coral shows the amount of coral killed within the last 12 months due to a variety of impacts,
including bleaching, predation (e.g. by Crown of Thorns starfish and Drupella snails) and other local
stressors (e.g. sedimentation and disease). The low level of RKC (1.05%) in 2014 mirrored that of 2013
(1.53%).

Nutrient Indicator Algae is a measure of the amount of algae growing on reefs, and can provide an indication
of the health of herbivorous fish and invertebrate populations on reefs and of the level of nutrient input to
reefs. Algae is a natural and essential part of the coral reef, but if allowed to grow un-checked algae can
shade corals from the sunlight they need for photosynthesis, smothering and eventually killing them. This
can lead eventually to a phase shift from coral- to algae-dominated reefs, which are much less productive
than coral-dominated reefs. NIA level increased slightly from 2013 (2.71%), but at 3.13%, it is still low and
does not appear to be a threat in most places. However, it should be noted that this average figure masks a
wide range and there are some sites where the proliferation of algae is becoming an issue that needs more
attention, for example 44.38% at Roach Reef (Semporna), 35% at Yoshi Point 1 (Semporna) and 31.88% at
Freshwater Bay (Tenggol).

Chart 1

Malaysia 2014 Average Substrate Cov
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Hard Coral| Soft Coral Recently Nutrient
(HC) (SC) Killed Coral Indicator | Sponge (SR Rock (RC| Rubble (RB) Sand (SD}| Silt(SI) | Other (OT)
(RKC) | Algae (NIA
|l 2014 (n=184) 44.12% 3.99% 1.05% 3.13% 2.16% 22.24% 13.48% 7.67% 0.78% 1.40%
Substrate Type
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Sponges are another normal component of coral reefs that, under the right conditions, can proliferate in the
presence of high levels of nutrients. At 2.16%, the level of SP does not appear to be a threat.

Rock comprises both natural rock and dead coral. Bare RC can be recolonised by coral recruits and is
critical for reef recovery, regeneration and extension. In 2014 the average cover of RC on Malaysian reefs
was 22.24%. It should be noted that new coral recruits cannot settle onto RC that has significant algae
cover; and under these conditions settlement of new recruits will be reduced. This demonstrates the
importance of healthy herbivore populations, which graze on algae and keep it under control, providing clean
surfaces for coral recruits.

Rubble comprises small pieces of rock, coral fragments, dead shells and other small pieces of substrate. RB
is created by a number of factors, some natural such as wave action and storms, while others result from
human activities, including fishing, boating and SCUBA diving. On reefs with high levels of RB, coral
regeneration is slow due to the difficulty of corals recruiting onto a mobile substrate: recruits are easily
damaged or displaced from mobile substrate moving around on the seabed. The average cover of RB on
reefs around Malaysia was 13.48% in 2014, and this has not changed much over the last three years. This
relatively high average level of RB is in part due to very high RB levels at some sites. Although 54% of reefs
surveyed had RB level below 10%, at some sites it was significantly higher, including 88.75% at Mataking
House Reef (Mataking), 60% at South Rim (Tun Sakaran Marine Park) and 56.88% at Coral Garden
Mataking (Mataking). These are sites where fish bombing was previously commonplace.

Sand is a natural component of reefs, and can be expected to be found on any survey. Increasing amounts
of SD in a given coral reef can be an indication of disturbance as dead coral breaks off and is eroded into
fine particles (sand) by wave action. The average has not differed much since 2012 and is considered
normal.

Silt arises from a variety of natural sources (e.g. mangroves and mud flats) as well as from land use
changes, including agriculture, forestry and development. Silt can smother corals, depriving them of sunlight
and causing coral death. The average level of Sl for Malaysia is low at 0.78%. It appears that corals in some
areas (e.g. West coast of Peninsular Malaysia) have adapted to high natural levels of Sl, so average levels
of Sl are not necessarily a good indicator of reef health However, changing levels of Sl in a specific area can
indicate a local impact.

The category Other includes all other sessile organisms that do not indicate any impacts, but are natural
components of coral reefs. The average level of OT in Malaysia was 1.40% in 2014.

3.1.2 Fish

Reef Check indicator fish species were chosen because of their desirability for various types of fishing, for
example:

1 Targeted for the aquarium trade: Butterflyfish
1 Targeted as food fish: Sweetlips, Snapper, Barramundi Cod, Parrotfish, Moray Eel, Grouper
1 Targeted for the live-food fish trade: Humphead Wrasse, Bumphead Parrotfish

The average abundances of indicator fish counted during the 2014 surveys are shown below (Chart 2).

Barramundi cod, Humphead wrasse, Bumphead parrotfish, Groupers, Sweetlips, and Moray eels recorded
an average abundance of less than 1 individual per 500m?® survey transect. High value fish such as these,
which are specially targeted for the international live food trade, recorded the lowest average abundance
and were absent on most surveys.

With restaurants willing to pay up to US$ 10,000 for a single adult Humphead wrasse, it is not surprising that
poachers target these fish even inside marine protected areas. Greater protection (including enforcement of
Marine Park regulations and trade restrictions) will be necessary to aid recovery of populations of these
iconic species, and on-going monitoring will help to track recovery in populations.
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Butterflyfish recorded a national average of 4.75 individuals per 500m? in 2014 and this mirrored the average
abundance of 2013. Butterflyfish is used as an indicator of fishing pressure for the aquarium trade as well as
an indicator of reef health as they feed on coral polyps, and only healthy reefs can sustain a large population
of these fish.

Parrotfish are important herbivores, controlling algal growth on reefs thus avoiding competition with corals.
The national average in 2014 was 2.45 individuals per 500m° and is similar to that of 2013.

Chart 2
Malaysia 2014 Average Indicator Fish Abundan
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3.1.3 Invertebrates
The invertebrate indicators are targeted for different reasons:

1 Collected for Curio trade: Pencil Urchin, Triton Shell
1 Collected for Food: Banded Coral Shrimp, Collector Urchin, Sea Cucumber, Lobster, Giant Clam
1 Ecological Imbalance/predator outbreaks: Diadema Urchin, Crown of Thorns

The abundance of indicator invertebrates documented during the 2014 surveys is shown in Chart 3 below.

National abundance average of invertebrates targeted for the aquarium and curio trade was less than one
individual per 100m®. While this may be partly explained by low natural abundance and cryptic behaviour,
the overexploitation of invertebrates such as Tritons and Pencil urchins may have had a significant impact
on their populations.

Similarly, several species targeted for the food trade are at or near zero (Lobster 0.02 individuals per 100m?
survey transect; Collector Urchin 7 0.02 individuals per 100m2). Giant Clam recorded an average of 1.23
individuals per 100m?. This includes both mature breeding adults as well as juveniles. The low numbers of
giant clams within 100m? is something to take note of as the sessile nature of these organisms would make
breeding difficult if distances between breeding adults are too large.
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The abundance of long-spined sea urchins (Diadema sp.) varies widely between survey sites, and in some
sites they are present in unusually high numbers. In a balanced reef ecosystem, the numbers of Diadema
urchins, in combination with herbivorous fish, keep algal growth in check. However, these urchins can
reproduce rapidly in conditions in which their main food source (micro- and macroalgae, which proliferate in
nutrient rich water) is abundant. Thus, high numbers of Diadema could indicate eutrophication or overfishing
of herbivores.

While grazing algae on coral reefs, Diadema cause some damage to reefs, scraping the top layer of the
coral skeleton. However, in high numbers, Diadema can have two further negative impacts. First, if algae
are scarce, their feeding preference can change to coral tissue, and large numbers actively grazing can
cause a weakening of the hard coral structure. Secondly, their spines scrape corals as they move over the
surface of the reef, potentially damaging the reef structure if the rate of bio-erosion exceeds the rate of coral
growth. Controlling nutrient pollution s well as maintaining a healthy population of herbivores fish can
contribute to reducing this problem.

Crown-of-thorns starfish (COT) feed on corals and can cause significant damage to coral reefs, destroying
large areas in a short period of time. According to CRC Reef Research Centre (Australia), a healthy coral
reef can support a population of 20-30 COT per hectare (l0,000m?, or 0.2-0.3 per 100m? (Harriott et al.,
2003) The abundance of COTSs found during surveys, 0.17 per 100m*, suggested that COT numbers are not
a threat to the reefs. On some of the islands off the East coast of Peninsular Malaysia, considerable efforts
have been made by Marine Park authorities and local dive centres to control COT numbers by organising
annual COT extractions to reduce the threats posed by these creatures. Continued monitoring is essential to
track and help to manage significant outbreaks of this corallivore.

Chart 3
Malaysia 2014 Average Indicator Invertebrate
Abundance
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3.2 Status of Coral Reefs in Key Eco-regions in Malaysia

The sections below provide details of the health of coral reefs surveyed in three Eco-regions in Malaysia. An
Eco-region is defined as an area of relatively identical species composition, clearly distinct from adjacent
regions (Spalding et al, 2007).

The Eco-regions for Malaysia are based on the fMarine Eco-regions of the Worldo system (Spalding et al,
2007). They are:

Malacca Strait (West coast of Peninsular Malaysia, Eco-region 118)

Sunda Shelf (East coast of Peninsular Malaysia and West coast Sabah and Sarawak, Eco-region
117)

1 North Borneo (East coast of Sabah, Eco-region 126)

f
f

Focusing management efforts at an eco-region level can provide benefits as reefs in a given region are
similar; therefore the results of this report have been delineated into these three eco-regions.

o 2.
118 28
/

- / 1

Figure 2. Eco-regions of Malaysia; 118 = Malacca Strait, 117 = Sunda Shelf and 126 = North Borneo

The results highlight the different problems each island/area is facing. Islands/regions covered in each
Ecoregion are shown in table below.

Table 2: Site Coverage by Ecoregion

Islands/Areas No. of sites Protection Status LCC (%)
Sunda Shelf

Perhentian 10 Marine Park 53.62
Redang 12 Marine Park 58.13
Tioman 19 Marine Park 60.60
Kapas 4 Marine Park 56.88
Bidong/Yu 6 Marine Park 54.58
Tenggol 6 Mar!ne Park 53.54
Pemanggil 4 Mar!ne Park 54.06
Tinggi 4 Marine Park 61.88
Sibu 3 Marine Park 46.66
Miri 6 No protection 5208
Kuching 1 No protection 55.00
Page 11 Saving Our Reefs
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Islands/Areas No. of sites Protection Status LCC (%)
Malacca Strait

Sembilan 8 No protect!on 33.91
Pangkor Laut 1 No protection 55.63
North Borneo

Lankayan 15 SIMCA 46.20
Mataking/Pom Pom 11 No protection 27.04
Semporna 11 No protect!on 39.94
Mantanani 11 No protect!on 43.30
Usukan Cove 6 No protection 38.44
Tunku Abdul Rahman Park 13 Tunku Abdul Rahman Park 38.46
Tun Sakaran Marine Park 7 Tun Sakaran Marine Park 50.40
Lahad Datu 15 No protection 41.59
Sipadan 11 Sipadan Island Park 60.40
Total 184 Average 48.11

Data on LCC indicate that in general sites in Peninsular Malaysia have higher LCC than in East Malaysia.
Furthermore, sites in protected areas (e.g., Marine Parks, SIMCA,TSMP, Sipadan Island Park) have higher
LCC than sites outside protected areas (e.g., Sembilan, Mataking, Pom Pom, Usukan Cove), suggesting
that protected areas are having some beneficial impacts on coral reefs in Malaysia.
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Sunda Shelf Region

3.2.1 Perhentian

The Perhentian islands are located some 20km from Kuala Besut off the East coast of Terengganu,
Malaysia. The islands have one village with a population of approximately 1,500, most of who work in
tourism, the main industry on the islands. The islands are gazetted as a Marine Park (since 1994).

A popular tourist destination, particularly among backpackers, there are some 40 resorts, mainly small,
family run chalets with a couple of large resorts, and 15 dive operators, spread around the two main islands.
Diving and snorkelling are the main tourist activities. Growth in tourism has been rapid on the islands, and
resort development continues. There is no grid-supplied electricity, nor centralised sewage treatment;
groundwater supplies are limited in Perhentian and fresh water is supplied from the mainland.

Reefs are mainly fringing off-shore reefs, with some submerged reefs.

{S‘smz

7

3266/m n 15 DigitalGlobe

e i 5CNES [ Astrium % ( SS 1_(2,(')0(21(‘ earth
(o

Data SIO S Navy, NGA, GEBCO SS 1.9

Map 3: Surveyed sites in Perhentian

Status Level Percentage of Sites for Perhentian i A total of 10 coral reef sites were surveyed in
2014 Perhentian and 50% of the sites were in fair

condition. Only 20% were in excellent
condition, while 30% were in good condition.
No reefs were in poor condition.

m Excellent

m Good
m Fair

m Poor
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Substrate
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Coral reefs around the Perhentian

islands are considered to be in 6 Good 6

condition, with 53.62% live coral cover,
slightly below the average (56.38%) for
reefs within the Sunda Shelf region.

The level of RB was the highest of all
islands surveyed in Sunda Shelf region.
The level was especially high at SS1.4
Tiga Ruang (45.63%) and SS1.2 Batu
Nisan (26.25%). Although the average
level of NIA is acceptable for Perhentian
islands, the level was exceptionally high
at SS1.3 Batu Tabir (23.75%) and
SS1.10 Tanjung Besi (10%).

The most abundant fish were Snapper
(second highest in Sunda Shelf region),
followed by Butterflyfish.

High value fish such as Barramundi Cod,
Humphead Wrasse and Bumphead
Parrotfish were completely absent from
surveys.

Five out of nine indicator invertebrate
were absent from all surveys (Banded
Coral Shrimp, Pencil Urchin, Collector
Urchin, Triton and Lobster).

Diadema Urchin, Sea Cucumber and
Giant Clam were common on most reefs.
The abundance of Giant Clam was the
highest in Sunda Shelf region.

While rare animals were not sighted during the surveys, damage to the reefs was observed although the
scale of the damage is low. Damage observed was mostly due to warm water bleaching at SS1.2 Batu Tabir

and

SS1.

6 D6 Lagoon.
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3.2.2 Redang

Redang Island is located some 25km from Merang, off the East coast of Terengganu, Malaysia. The island
has a population of approximately 1,500, only a small proportion of who work in tourism, the main industry
on the islands. The islands are gazetted as a Marine Park (since 1994).

The island is a popular resort destination, with a more upmarket image than nearby Perhentian. Diving and
snorkelling are the main tourist activities. There are 10 medium-large size resorts, mainly on Pasir Panjang.
Most resorts have an in-house dive operator. There is no mains electricity, water is supplied by pipeline from
the mainland and each resort has its own sewage treatment facilities. The island is served by an airport as
well as boat services.

Both fringing off-shore reefs and submerged reefs can be found in the area.
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Map 4: Surveyed sites in Redang

A total of 12 coral reef sites were surveyed
in Redang and 42% of the sites were in fair
condition. Only 25% were in excellent
condition, while 33% were in good condition.
No reefs were in poor condition.

Status Level Percentage of Sites for Redang i
2014

m Excellent
m Good
m Fair

m Poor
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Indicator Invertebrates

The reefs around Redang islands are
consi dered to be i
with live coral cover of 58.13% and
slightly above the average (56.38%) for
reefs within the Sunda Shelf region.

The level of RB has decreased
compared to 2013 (11.35%), however it
was still relatively high; especially at
SS2.4 Kerengga Kecil (36.88%) and
SS2.1 Chagar Hutang (21.88%).

Low level of NIA and Sl indicates
sewage pollution and sedimentation are
not a problem for now.

Butterflyfish  recorded the highest
number, followed by Snapper, and
Parrotfish. Grouper, Sweetlip and Moray
Eel were recorded in low abundance.

Similarly to Perhentian, high value fish
such as Barramundi Cod, Humphead
Wrasse and Bumphead Parrotfish were
completely absent from surveys.

Numerous targeted species were
absent, including Banded Coral Shrimp,
Pencil and Collector Urchin, Triton and
Lobster.

Although DMPM conducts annual COT
cleanups around the island, COT
abundance was still high, and the
number is way above what a healthy
reef can sustain (0.2-0.3 ind./100m2).
Nutrient runoff into the sea must be
managed and fish feeding must be
stopped to avoid COT blooms in the
future.

One blacktip reef shark and two hawksbill turtle were seen during the surveys. Damage due to warm water
bleaching was observed at all sites except at SS2.9 Pasir Akar. Fish nets were also found on the reefs at
SS2.3 Kerengga Besar and SS2.11 Terumbu Kili. Although the scale of the damage is considered low, it is

evidence that illegal fishing is present inside the Marine Park.
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3.2.3 Tioman

Tioman Island is located some 50km from Mersing, off the East coast of Pahang. It is the largest island off
the East coast of Peninsular Malaysia. The island has five villages, with a total population of approximately
3,000, most of whom work in the tourism industry, the main industry on the islands. The island has been
gazetted as a Marine Park since 1994. Reefs are mainly fringing off-shore reefs with some submerged reefs.

Diving and snorkelling are the main tourist activities. The island has long been a popular tourist destination,
though in recent years it has been eclipsed by other destinations (particularly Redang and Perhentian). As a
result, resort development has been at a slower pace, with no significant new resorts in the last 12 years.
There are some 60 resorts on the island, mainly small family run operations, and 15 dive operators.

There is a small power generation station on the island, supplying electricity to all areas. The island has
abundant fresh water, and a municipal incinerator was constructed some years ago. The island is served by
an airport as well as boat services.

SS 3.1

SS 3.13
SS 32 .SS3.20

SS3.11
§S3.18

Image © 2015 DigitalGlobe —
Data S0, NOAA U'S! Navy NGA GEBCO. SS 3 .14 (’OORIC earth

Map 5: Surveyed sites in Tioman

] ] ] A total of 19 coral reef sites were surveyed in
Status LeVeI Percentage Of Sites for Tioman il Tioman and 27% of the reefs were in

2014 excellent condition. 32% were in good
condition, while 36% were in fair condition.
5% of the reefs were in poor condition.

m Excellent
m Good
m Fair

m Poor
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The site is considered to be in 6 Godo
condition, with 60.40% live coral cover,
above the average for reefs of the
Sunda Shelf region (56.38%).

Level of RB was high and this reflects
some recent disturbances in Tioman.
Seven of the survey sites recorded more
than 10% of RB and the level was
exceptionally high at SS3.12 Labas,
recording as much as 50.63%.

All indicator fish were observed except
for Barramundi Cod.

Butterflyfish  recorded the highest
number, followed by Snapper and
Parrotfish.  Other indicators  were
recorded in low number.

Of all islands surveyed in Sunda Shelf
region, Tioman is the only island that
recorded both highly prized fish
(Humphead Wrasse and Bumphead
Parrotfish) during surveys.

Several targeted species were absent,
including Pencil Urchin, Collector Urchin,
Triton and Lobster. The number of
Diadema in Tioman was the highest of
all islands surveyed in the Sunda Shelf
region. The abundance is exceptionally
high at SS3.4 Soyak South, recording as
many as 663 ind./100m?>.

Annual COT cleanup around the island,
organised by DMPM had managed to
keep COT numbers within the natural
range.

Damage on the reefs due to warm water bleaching was observed during surveys, at SS3.12 Labas, SS3.2
Renggis North and SS3.5 Soyak North. A few of the sites were impacted by drupella predation and only a
few sites recorded boat anchor damage, discarded fish nets, and trash. Turtles (hawksbill) were observed at

many sites in Tioman. Seas n a k e

and

shar kés

egg were also seen
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3.2.4 Kapas

Kapas Island is located just 6km from Marang, off the East coast of Terengganu, Malaysia. This small island
has no local population. The islands are gazetted as a Marine Park (since 1994).

The island is not a major tourist destination due to its small size, but does have an established tourist
market, with four resorts and one dive operator. Diving and snorkelling are the main tourist activities. There
is no mains electricity, groundwater supplies are limited and there is no centralised sewage treatment.

Reefs are mainly fringing off-shore reefs, with some submerged reefs.
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Data SIO, NOAA, U.S. Navy. NGA. GEBCO SS 4.4

Map 6: Surveyed sites in Kapas

A total of 4 coral reef sites were surveyed in
Status Level Percentage of Sites for Kapas in 2( Kapas. 50% of the sites were in good

condition, while 50% were in fair condition.

m Excellent

m Good

50% .
Fair
m Poor
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Coral reefs around Kapas islands are
considered to be in 6 G o ocdndlition,
with 56.88% live coral cover, just above
the average (56.38%) for all islands
surveyed in the Sunda Shelf region.

The level of Sl has increased from
0.13% in 2013 to 1.72% in 2014. Due to
the close proximity of these islands to
the mainland, the most likely source of
this increased Sl level is the rivers and
other terrestrial runoffs from Marang.

The most abundant fish  were
Butterflyfish, followed by Parrotfish. The
abundance of Sweetlip, Snapper and
Grouper were low.

High value fish such as Barramundi
Cod, Humphead Wrasse and Bumphead
Parrotfish were completely absent from
surveys.

Only three targeted species were
present, including Diadema Urchin, Sea
Cucumber and Crown-of-thorns.

Abundance of Sea Cucumber was the
highest, followed by Diadema Urchin
and COT.

Damage due to warm water bleaching was observed at all sites. Fish net was also found at one of the
survey sites.
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3.2.5 Bidong/Yu

The Bidong and Yu archipelago comprises several small islands, located 15-25km from Marang, off the East
coast of Terengganu, Malaysia. The islands are unpopulated, though from 1978 to 1991 Bidong was a
centre for Viethamese refugees. The islands are now gazetted as a Marine Park.

Bidong has mainly been a research base for University Malaysia Terengganu but has recently grown in
popularity as a diving destination. Bidong has some sandy beaches and fringing reefs while Pulau Yu Besar
and Kecil are mainly small rocky islands, with boulder slopes dropping to 25-30m, with some coral reef
areas.

SS 5.1 :
SS 52

SS6:3

2960 m

| | Image ©/2015 DigitalGlobe (“1003[&, earth

Data;SI0; NOAA T U'S Navy: NGA GEBCO

Map 7: Surveyed sites in Bidong & Yu

A total of 6 coral reef sites were surveyed in
Status Level Percentage of Sites for Bidong & Yu | Bidong & Yu. 33% of the sites were in
2014 excellent condition, while 17% were in good
condition. Another 33% were fair condition
and the remaining 17% were in poor
condition.
m Excellent
m Good
m Fair
m Poor
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Coral reefs around Bidong & Yu islands
are considered to be in 6 @dbcondition,
with 54.58% live coral cover, slightly
below the average (56.38%) for reefs in
Sunda Shelf region.

Although the level of NIA has decreased
significantly compared to 2013 (7.29%),
it stills need to be monitored closely. The
high level of RC (highest in the Sunda
Shelf region) reflects the rocky nature of
much of the coastline of the islands,
particularly Yu islands.

Four indicator species were completely
absent  from surveys (Sweetlip,
Barramundi Cod, Humphead Wrasse
and Bumphead Parrot).

Abundance of Snapper has increased
compared to 4.29 ind./500m*® in 2013
and was the highest of all islands
surveyed in Sunda Shelf region. Other
fish indicators were all present in low
number, including Butterflyfish, Moray
Eel and Grouper.

As in most sites, several targeted
species were absent, including Banded
Coral Shrimp, Pencil and Collector
Urchin, Triton and Lobster.

Abundance of most other indicators was
low, including Diadema, Sea Cucumber,
and Giant Clam. The abundance of COT
found during surveys was above
acceptable limits (0.2-0.3 ind./lOOmz).
Their population must be closely
monitored. Nutrient runoff into the sea
must be managed to avoid COT blooms
in the future.

Natural damage to the reefs was observed during the surveys, such as warm water bleaching and predation
by drupella. All sites except SS5.2 Pasir Tenggara were affected by bleaching. Fish nets and trash were
also recorded at one of the survey sites.
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3.2.6 Tenggol

Tenggol Island is located approximately 30km from Dungun, off the East coast of Terengganu, Malaysia.
This small island has no local population. The island is gazetted as a Marine Park (since 1994).

The island is a popular diving destination due to the surrounding deep water which attracts more mega
fauna than other islands (whale sharks are common around the island). There are four resorts on the island,
each with its own dive operator. There is no mains electricity, groundwater supplies are limited and there is
no centralised sewage treatment.

Much of the i sl an dizedidescaccauple of sandy beaches.rTbecrdefs are mainly fringing
reefs and rocky reefs.

Google earth
C

Map 8: Surveyed sites in Tenggol

] ] A total of 6 coral reef sites were surveyed in

2014 condition, while 33% were in fair condition.

B Excellent
m Good
Fair

m Poor
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The reefs in Tenggol were considered to
be in 6 Godbdcondition, with 53.54% live
coral cover, slightly below the average
(56.38%) for reefs of the Sunda Shelf
region.

The level of NIA has decreased slightly
from 6.35% in 2013 to 5.31% in 2014; all
of which were recorded from SS6.1
Freshwater Bay (31.88%), where three
resorts are located. This may indicates a
source of sewage pollution and needs to
be monitored closely.

Four indicator species were completely
absent from surveys (Sweetlip,
Barramundi Cod, Bumphead Parrotfish
and Moray Eel)

Abundance of Parrotfish was the highest
(highest in the Sunda Shelf region too),
followed by Butterflyfish. Other indicators
such as Snapper and Grouper were
present in low number. Humphead
Wrase was recorded at SS6.4 Rajawali
Reef, although in low number.

Five targeted species were absent,
including Banded Coral Shrimp, Pencil
and Collector Urchin, Triton and Lobster.

Abundance other indicator species was
low, including Diadema, Sea Cucumber
and Giant Clam. The abundance of COT
increased from 0.29 ind./100m? in 2013
to 0.33 ind./100m?in 2014, slightly above
the range which a healthy reef can
supports  (0.2-0.3 ind./100m?). COT
population must be closely monitored
and measures must be taken to avoid
COT blooms in the future.

Few natural and human disturbances to the reefs were observed during the surveys. Damage due to warm
water bleaching was recorded at 3 out of 6 sites surveyed. Fish nets and trash were also found on the reefs
at some sites. Evidence of coral harvesting were also observed in Tenggol, at SS6.5 Turtle Point. Although
the scale of the damage is considered low, it is evidence that illegal activities are present inside the Marine

Park.
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3.2.7 Pemanggil

Pemanggil Island is approximately 45km east of Mersing off the East coast of Peninsular Malaysia. The
island and its surrounding waters were gazetted as a Marine Park in 1994 under the Fisheries Act 1985

(Amended 1993).

The island is sparsely populated and has for many years been a frequent stopover point for fishermen.

Google earth
C

Map 9: Surveyed sites in Pemanggil

Status Level Percentage of Sites for Pemanggil i
2014

m Excellent
m Good
Fair

m Poor

A total of 4 coral reef sites were surveyed in
Pemanggil and 25% of the sites were in
excellent condition. 50% were in good
condition and 25% were in fair condition. No
reefs were in poor condition.
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Coral damage by anchor and boat were observed.

The reefs in Pemanggil are considered
to be in &ood6 condition, with 54.06%
live coral cover, slightly below the
average (56.38%) for reefs of the Sunda
Shelf region.

Level of NIA has increased greatly from
4.31% in 2013 to 8.91% in 2014, and
was the highest of all islands surveyed in
Sunda Shelf region. This may indicates
nutrient pollution and needs to be
monitored closely.

Only four indicator species were
observed during surveys (Butterflyfish,
Snapper, Parrotfish and Grouper).

Abundance of all indicators is low,
including Butterflyfish. Snapper,
Parrotfish and Grouper recorded less
than 1 ind./500m®. Fishing around the
island is widespread as there is no
presence of Marine Park officers on the
island.

Similar to other islands, several targeted
species were absent, including Banded
Coral Shrimp, Pencil and Collector
Urchin, Triton and Lobster.

Sea Cucumber recorded the highest
number (and the highest in the Sunda
Shelf region), followed by Diadema
Urchin. The abundance of COT has
dropped slightly from 2013 (0.58 to 0.44
ind./100m?), however the abundance is
still slightly above what a healthy reef
can sustain (0.2-0.3 ind./100m?).
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3.2.8 Tinggi

Tinggi Island is located less than 15km off the East coast of mainland Peninsular Malaysia. The island and
its surrounding waters were gazetted as Marine Parks in 1994 under the Fisheries Act 1985 (Amended
1993).

The island is not as popular among tourists as other islands off the East coast, but the tourism industry here
is growing. There is no dive operator on Tinggi Island.

SS9.2

2251 m Data SIO, NOAA U.S. Navy. NGA. GEBCO

1w | Google earth

Image © 2015 DigitalGlobe

Map 10: Surveyed sites in Tinggi

Status Level P t f Sites for Tinaai in 20 A total of 4 coral reef sites were surveyed in
atus Level Fercentage ot sites for Tinggt in Tinggi. 50% of the sites were in good
condition. 25% were in excellent condition
and 25% were in fair condition. No reefs
were in poor condition.
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Coral reefs around Tinggi Island were in
6 G o aahdition, with 61.88% live coral
cover, above the average (56.38%) for
reefs in the Sunda Shelf region.

Tinggi has the second highest level of
Sl, slightly below SI level in Sibu, of all
islands surveyed in Sunda Shelf. This
probably reflects the close proximity of
these islands to the mainland and a
likely source of this high Sl level is the
rivers and other terrestrial runoff from
Tanjung Leman.

Same as last year, four indicator species
were absent from surveys (Barramundi
Cod, Humphead Wrasse, Bumphead
Parrot and Moray Eel).

Snapper is the most abundant targeted
fish. Abundance of other indicators is
very low, including Butterflyfish, Sweetlip,
Parrotfish, and Grouper, less than 1
ind./500m”.

Most of the indicators were absent from
all surveys (Banded Coral Shrimp, Pencil
and Collector Urchin, Crown-of-thorns,
Triton and Lobster).

Abundance of Diadema Urchin was high.
The abundance of Sea Cucumber and
Giant Clam was very low, less than 0.5
ind./100m”.

No natural or human impacts and rare animals were recorded during surveys.
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3.2.9 Sibu

Sibu Island is located less than 10km off the East coast of mainland Peninsular Malaysia. The island and its
surrounding waters were gazetted as Marine Parks in 1994 under the Fisheries Act 1985 (Amended 1993).

The islands are not as popular among tourists as other islands off the East coast, but the tourism industry
here is growing. There are only two dive operators on Sibu Island.

The islands are sparsely populated with few villages and a number of small resorts, typically used as a
weekend or short vacation destination from Singapore.

2457 m Data SIO S. Navy. NGA. GEBCO

s m 15 TerraMetrics (i()()(glt‘ earth
v (o

15 DigitalGlobe

Map 11: Surveyed sites in Sibu

A total of 4 coral reef sites were surveyed in
Status Level Percentage of Sites for Sibu in 2C Tinggi and 100% of the sites were in fair

condition.
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m Poor
100%
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Coral reefs around Sibu Island were in
#ard6 condi t 4666% livewcoral h
cover, below the average (56.38%) for
reefs in the Sunda Shelf region.

The level of Sl at Sibu Island is the
highest of all islands surveyed in Sunda
Shelf. This probably reflects the close
proximity of these islands to the
mainland and a likely source of this high
Sl level is the rivers and other terrestrial
runoff from Tanjung Leman.

Same as last year, four indicator species
were absent from surveys (Barramundi
Cod, Humphead Worasse, Bumphead
Parrot and Moray Eel).

Snapper is the most abundant targeted
fish. Abundance of other indicators is
very low, including Butterrflyfish,
Sweetlip, Parrotfish, and Grouper.

Most of the indicators were absent from
all surveys (Banded Coral Shrimp,
Pencil and Collector Urchin, Sea
Cucumber, Crown-of-thorns, and Triton).

Abundance of Diadema Urchin was high.
The abundance of the remaining
indicators (Lobster and Giant Clam) was
very low, less than 1 ind./100m?.

Hardly any natural or human impacts were observed during the surveys. Only one site was impacted by fish
net. A sea snake was recorded at SS9.2 Malang Acha.
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3.2.10 Miri
Mi r i is |l ocated at the northern end of Sarawak and i s
Mal aysi aés petroleum industry, which remains the maj ot

production and a growing tourism sector.

Miri has extensive submerged off-shore reefs, generally flat in profile, in depths ranging from 7 to 30m. In
many areas, the presence of oil production facilities creates effective Marine Protected Areas, as boats are
not allowed in the area due to security concerns.

SORESACSSHITES
SS 116
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Map 12: Surveyed sites in Miri

A total of 6 coral reef sites were surveyed in
Status Level Percentage of Sites for Miri in 20 Miri. 67% of the sites were in good condition,

while the remaining 33% were in fair
condition.
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Discarded fish nets were the main impacts seen on reefs during surveys, observed at 4 out of 6 sites
surveyed. Trash was also seen at 2 sites. The reefs monitored were not inside protected areas and thus
fishing activities were common. Damage due to warm water bleaching was also observed. On a positive
note, turtles were observed at 3 out of 6 sites surveyed.
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3.2.11 Kuching

Kuching is located at the southern end of Sarawak and is the capital of the state. This developed city is also
the most highly populated area in Sarawak.

Kuching is not well known for diving but there are some fringing and submerged reefs off the shores of this
city.

612m Data SIO NCAATNU'S Navy; NQA, GEBCO
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Map 13: Surveyed sites in Kuching
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Coral reefs around Kuching are
considered to be in &Goodbcondition, with
55% live coral cover, lower than the
average (56.38%) for reefs of the Sunda
Shelf region.

Level of RKC was very high at 20%,
indicating recent disturbances in the
area. NIA level was also high at 8.13%

Only two indicator fish were observed
during the surveys (Butterflyfish and
Snapper). Abundance of Butterflyfish
was high at 16.25 individuals/500m?®.

Only Diadema Urchin was recorded
during the surveys and the abundance
was high at 61 individuals/100m?.

Boat anchor and trash were found on the reef. Damage due to warm water bleaching was also observed.
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Straits of Malacca

3.2.12 Sembilan Islands

The Sembilan Islands consist of a cluster of nine islands (Pulau Agas, Pulau Payong, Pulau Nipis, Pulau
Rumbia, Pulau Lalang, Pulau Saga, Pulau Buluh, Black Rock and White Rock) which are located some
20km from the coast of Perak (Lumut) and 15km south of Pulau Pangkor off the west coast of Peninsular
Malaysia, in the Straits of Malacca.

The islands are uninhabited and the only structures on the islands are small rest areas on Pulau Saga,
constructed for the use of tourists and fishermen. The islands are a favourite fishing spot among sport and
commercial fishermen. They are also occasionally visited by snorkelers and divers from Pangkor and Lumut.
They have no protected status; hence tourist and fishing pressure are neither controlled nor monitored.

Pangkor Laut Island is an island off the coast of Perak, reached by ferry either from the old jetty or from

Marina Island jetty both located in Lumut. It is promoted as a low-key tourist destination by the Malaysian
government, but fishing, seafood and other fishing-related products remain major industries.

Google earth
C

Map 14: Surveyed sites in Sembilan

A total of 8 coral reef sites were surveyed in
Status Level Percentage of Sites for Sembilan i Sembilan islands and only 12% of the reefs

2014 were in good condition. 50% of the sites
were in fair condition, while the remaining
38% were in poor condition. No reefs were
in excellent condition.
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Coral reefs around Sembilan islands are
considered to be in 6 &rdcondition, with
33.91% live coral cover.

The islands in general have high level of
SD. The level of RB was also high,
indicating  high  level of recent
disturbances in the area. Sembilan
islands are not gazetted as a Marine
Protected Area and are heavily impacted
by development (on the mainland),
fishing pressure as well as shipping
activity in the Malacca Strait.

Only four indicator species were present
during surveys (Butterflyfish, Snapper,
Parrotfish and Grouper).

Abundance of Butterflyfish was the
highest. Other indicator species were
present in very low number, less than 1
ind./500m°. On a positive note, many
juvenile groupers were observed, thus
indicating a possible recovery in
population abundance. However this can
only happens if the fishing pressure in
Sembilan islands is controlled.

Only two indicator species were
observed, Diadema Urchin and Lobster.

The abundance of Diadema Urchin was
very high while the abundance of
Lobster was very low.

Trash, discarded fishing lines and nets were common on the reefs. Many of the reefs were also impacted by
anchor and boat damage. Two seahorses were recorded during surveys.
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3.2.13 Pangkor Laut Island

Pangkor Laut Island is a small island, privately owned and located 3 miles off the West Coast of Malaysia
along the Straits of Malacca. Of the island's 300 acres, a fraction has been developed to house a premier
resort.

Map 15: Surveyed sites in Pangkor Laut
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